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(57)Abstract: 

PROBLEM TO BE SOLVED: To satisfactorily turn an 
FET on and off, even with a presence of difference of a 
ground potential in regard to a drive circuit which turns 
an n-channel MOSFET on and off, according to the 
state of an input terminal that is grounded and opened 
by a switching element of a control circuit. 
SOLUTION: A drive circuit of an FET (Tn) is composed 
of the NPN transistors TR T1 and T2 and the resistors 
R1 to R4 and turns the Tn on and off, according to 
voltage Vo of an input terminal which is grounded and 
opened by a switching terminal To of a control circuit. 
The drive circuit of such a constitution can increase the 
threshold of voltage Vo to turn on the TR T1, as long as 
the resistance value of the resistor R3 is increased and 
therefore can surely turn on the TR T1, even if the 
ground potential GND1 of the control circuit is higher 
than the ground potential GND2 of the drive circuit. On 
the other hand, the resistance value of the register R4 
must be reduced if the resistance value of the R3 is 

increase. However, it is not required to especially reduce the resistance value of the R4, since 
the R4 needs only a sufficient base current to turn on the T2. Thus, it is possible to reduce the 
current (ic) that flows to the control circuit, when the element To is turned on by increasing the 
resistance value of the R4. 
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S^il:i£Dtt> • t7H5nft^MOS F 
ETOfEffijtHJSg^fcf? . FET (Tn) ^y-Hcnu 

ixfcNPNI^Il h7yy7^ (Tl) t % C<Ofgl 

rtbiiitmil&ffL (RD ^1 h7>y7^(7)^ 
^ . y ^^{-efte>ix^^2t£K (R2) fill 

b7>i/x#<D^—*{zmm£ftitm3fcifc (R3) 



(6) *RfBS*P 1 0- 2 2 8 0 3 
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«t$ix^)NPNS^f 2 h7^^ (T2) t, 

[0 0 2 8 ] o£ 9 , *«^OSEl!i|IIKtt. HI 6 ( b ) 
lZ^Ltci£3k<Dmm&mzttL.X ^ ffi^R24<!;ffifev^ 
R23^^gtAi:NPNMtof2 ^v^^&lxH, 
10 - C0^2 h7>^^^-^ • =3 u-^^ra^tgstsR 
24SrS^b, Ig2 h ^Vv^ ^rc ^ ^^(zffi^R23 

[0 0 2 9] ^VXZ<D£?lZffi&£ih,fr*ftW<DmW) 
m&te. El 6 (b) <7^*ESblH3g& <t [rHSS . f&J«[H]Egfi!l<D;* 
-Yy^v^iF (To) frif? L-TA^Jffi^BfiiSc^ixfc 
4i-&tc:H, ill (Tl) ^t^LT, FE 

T (Tn) Sr^-^S-fr, ifi?^fflffllIllSSflil^>^>r y^^^ 
gt^F- (To) ^^>L-T7v^ffi^SiJ^[I]Sgf|iJ^-C^$ 
titim&ia** mi b7>i/^$ (Tl) ^t7U, 
20 FET (Tn) %itl/£l±% 0 

[0 0 3 0] ISl h7>"^^ (T 

1) iz^—^mffi&m^zr&'&izm 2 v^^^y^ 

(T2) ^Slt^rir^b, Ml h7^^ (T 
1) ^^7tt, FET (Tn) Sr^V^itfcit)^^, 
I2f7>y7^ (T2) ^^7t^H*<l:l\ ^tt, 
*«l«^SEtblE]?S^4i^. Il h7>y^-^ (Tl) ^ 
5d->-f-5C0tc®-rsA^«Bt7?L#^flSltEEVoTH(L ^ 
2|g}7[ (R2) C0ffi:tetffi^r 2, l3ffijjL (R3) OtS 
t 3 k-tZk, #C5£(3) (D^^^^-So 
30 [0 0 3 1] 

V oTH> { ( r 3 / r 2) + 2) • VF ■•• (3) 
rcD7c#>. ^^(3) *<tffl3ili<D(l) iZk&lkm-ftU'SW 
b^J:^:, M2ffiirL (R2) StJ«^3*Si5t (R3) 
tr, 16 (b) {C^L7biIZKlH]S^^ffifei^R22, R23ch 

BSSt-Ji^T, L^MfllSEEV oTH^r^^ < T*# . 
mi&mW^i/ KlfiGND 1 ^IE«ilHlKfM^^y ^ K 
IfiGND 2 J: <9 t>±$ < ^o7t^tr, ^l h7>y 

40 o^f9, *3gW<^IEl!j|lISStz m6 (b) ^^L 

[0 0 3 2] — El 6 (b) tr^L7tffiS&m&T*li, 
L#^(t*JEV oTH^^^^7c^Cffifei^R23 
com3tg}7L (R3) <Dt&m&&J<^ <1rZ>k* 

tei7[|#R24 (*«MC9KS4Sfii (R4) iZttJt) (Dl&tfi 

m&'t£< L-terttx&teb-r, mm^imncoy^ ^^-^ 
?m^(Dit>mzmm\^&fr>hm\®m 
so <Kzk\<^tzmmjj>3iCZ)7 t jK ^mwx&, %a 
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ffilvt (R4) te. %2 h7>-i?x2 (T2) (D^—^M *<b* H36 (b) (DSKtblllSgCJfc^T, ^ 4 Sfet (R4) 

Sf£S:W*&T-#^tf <t< , ^<7>/c^<Dfg4j£j7C (R4) <D ^ffiSvfit r 4 < "T 3 r <5 0 
ffi*iffir4f^ &5t(4) CO^SrSSS-f-ntfcfc^r t^* [ 0 0 3 3 ] 

r 4 < ( 1 + h FE) • [ { (VB/VF) - 2 } • r 2-r 3] -(4) 

{BU hFE : %2 h 7 ^ V * # (DhVE, V B : SEKjIHES M O S F E T /«£ 5 n — 1M KM y ^^SEtftmK t 

<tS!*"e^5ict>^^^fe ; r, ffi»I3&^ib*J»lElSglc: CixSrffiHii-SKiiilllKtiti, m 6 (a) Iztjk 

(R4) ^$iJf$0^fIiJ^M ;y^>^^ (To) iZfF 10 [0 0 3 9 ] LA>U El 7 ^ L/c-M KM y 5^ 

s«at^^c#*t<7?s:^i-5^S3is^i\ m<Dmm\B]^x\-±, mm^^mco^^ y^-^^m^&Jr 

[oo3 4] mz, m&&2\zfcm<Dmffi*fawi&\zii& 7ix, -^cofEtbEggoA^ffi^sB^L/c^^, m^ 

teMosFET^^/^-^7w v^^^m+t. i^mzmmms&ftfj: o m 2 (Dmrnrnzs? xommm 

zto—tttoxj v^i/^mi-^&^izwcrth^, stria® ^J:oTSEi6ii]Kii^*^^^ftA$n7t*^{c 

-7-Sr#ii • Klff^^'SiZtbtHlggi:, ;L<^ili»[H]Sgfcl;tSiI ii4oTLS5. -tLT. r^i5i:Mt>f K^>f 

i"^r.i:ici:i9, SOB HISS £^ LT-^co7^ y*f-^i? 4 KM s/^i: n — ^-f KM yf ir^mSCjEcol 

[0 0 3 5] ^tt, — >tftf>M ^V^fStT-^I^K # [0 0 4 0] tgoT\ If 2 Jwfaft<DBg(E^l*]^]Jft[p] 

(Dmizu—Vf KM y^k tTEf$H5^^ ^ttli (oS *3JEl&Is]gS^A*«s^0ai!Sr^tl8) 

m^=7-< ^<D^m\mzW^Hfzn^-^^jvMO S F E #tf^^^^^{c/^^ J: 5 iz-t^z k&M& L< , ^wu- 

Tt-TflfEK^i'U Mi^, :^)nft^^MOSFETco ^ KM Hpf t^MOSFETSrffll^S'g'l: 

Mf&£frz> 0 [0041] oi!), §i*rj3 izmMzcomtftJvfamt&iE] 

^^6oiiftb0^^«j*i-^m3e^^^4ffi^^e^ km yftisM ^v^i^^p^-t^u 

> K^a^JKiblllKffly^^^^ KfiltfLJ; <9i^< /£oT M y^-Srfllj^-t-S nft^MOS FET^o^t 

n— 1M KM • j-7£-&z>z. k fi, ^^igKs^^A^S^r^iirtt^^^^WM*^^ 

Il]K^^*J^@SS{-aix5i4>ffl;aLSr/h$ < [0 0 4 2] — i^">f K^>f s/^^SZS&IhISS^, 

[0 0 3 7] Sfc, n — y-^f K^-f 40 Mt^f K7-f 7f ^ffi^t^) pf t^^MO S F E T 

?mmnmj± (mo. 4v> (c^^^^Tt^, ^-f-y- ^3 L-^-^^m^^i&^^^^A 

4 v s f-ti**>\^1t.Wfc\z s u—^jV^v^o) mmk(omiz%%rth%%, 13 h7^y^^<^)t7P|{:F 

y — ^ * h^lE^±#LT 4 n— y-^ K^-T EToy- hmfi^fST^i^TFET^^-^^-tt5m5 

^ltliU5i:tlW<, K^-f tSfett. IS3 h7^^^0^ • y^P^iwKtt 

^&t>*n— ^ K^^ y^{wK)lS:a£^S{£^5(7)Srl»± ?>^3t^6ffi*t<k, ^3 h^^^^^co^-^ic^^ 

T'#4 0 ^fc^7ffi&L^. ^^-^^7gt/LHriT.f3h7 

[0038] ib*^2 kz^fficDWfcjjfam&m y^7^^-7i:g«§ti, ^-^^®agfftif&7-r 
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^M£ix6NPNM<Oif?4 h7yy^-?i, %A V=7 

is a *#<o^—*t mm.mm y^xo iEmm t <o m izm 
[0043J 9 , K^-r y^^KfijEK 

IS, i6 (a) i^^LyhiEt!llHlKI--*5^T, NPNhy 

[0 0 4 4] ^ L T C <fc 9 10 

A^S^fe£;ft,T^5<t#, Ig4 h^>- 
H3 ^^^^^l^yL-T, 'WIM' K 

[0 0 4 5] ftot, 3 (ris«co«flt^r^^JlftlHl 

[0 0 4 6] if*^2trfS«(7)ffiSfD^|6]^]«|[p]K 

ET^bMt5:ntl5 0 ^IT, ^tYK7, 30 
>T y f n f t^^MO S F E TCTfM tfct'&C 

l£«fcl\, 

[0 0 4 7] EP^>. ✓ M'lM K*-< s/^Srn^-^A-M 
OSFETl:tMt5i^ -?:<7?iE»j[H]?S(i, 
lef*, NPNi^lSt/12 h7^y7^tll-l 
4 ffifit <^ ri> h £ 3 If *il 1 KlfEgt^fElblElBg i: 

^ n f t ^^MO S F E T f:*t;(t ^ 

[0 0 4 8] fU, lt**l4 ^fEiWS^fa^S 

^Sr*(-n ft^MOS F ETCTMl, 
SSSSrlf*:*! 1 ^fSSt^SESfclHlKt^xfi, *IE®!jIh1SS 50 
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Srffl*5r <b^T?#5 0 4fc, nft^MOSFET 
11, IrI— ^-T XT*(i, pf t^MOSFET^it^-C 

y=f\Z p ^-r^A-MO S F E T icJfc^T . 

[0 0 4 9] /^*5, ii*3S2'-m*3S4^iS«lc<7)«Sft* 

[0 0 5 0] 

«:Mt5 0 EI2Ji, gft**r;fc^TlE»(^E— ^ 2 
gix^lS^^^i^: *? iKi5Sc^e — ^ 2 k 

[0051] h2c^-tsd<, 
lu&te, H7' y y ^mgg i o t , -t^*jiwiiiss2 o 

f>M$ntfc!3, H^y iy v?Ih3SS1 0 E17(r^L, 
fcH^y s/v^IeISSS 0 irl^HS, — # 2(D%gmm2 

^E±l$tL7tm^V^ V (tfi: VB2) ct^^^^M-r 
K^-f y^TAH, TBHirLT. y — *ti*nM 
7 «( i/lzmmZfo K vasfifl^e— ^ 2 co^tc^M 
Stbfc p f t^/K7)MO S F E T^ii^i, y<^"rV(D^. 
mmzW^^Mz.^y^ >- (mfi:GND2) <t 

tE^^»^ 2 2«r^ ^^c^ S«ti--5 o — y--f 

K^-T y^TAL, TBLiL-T. K ^>T ^^KSt^e — ^ 2 

tnft^wKDMOSFETJrt^^o ^Wi^-f 
K*-f s^TAH, TBHS:t/o— if-Y K^>T y^TAL, T 
BLiCte, lESftHIieSl 0 AH, 1 0 BH, 1 0AL, 1 0 

Kl 0AH-1 OBL^A^ffiSrSJftXfiBBSfe-^Sr ^fwJ: 
9. #SZSj[h]?& 1 0AH-1 OBLSr^L-T. ^-f-^-f 
>Ts/^TAH, TBHRt^n— K^-f 2/^TAL, TBL^r 

[0052] ip^, Mffijniss2 o^, ^mmiBim i oah 

- 1 OBL^^-^L-T, 3 U-^^^^JESblHlSS 1 OAH— 1 
OBKDATl^lzmm^^, 5/-^^»J«JlElSg2 OfRiJ^ 
K7>f VCSEJffi^ixfcN P N h^^ix^-^T oA 
H, ToAL, ToBH, ToBL^f^:, :ilbNPNh7 

T oAH-T oBLSr^LT, =frfE»j|Ilgg 1 OAH- 
1 OBLcOA^ffi^t^i-tiiX^fiaa-t-^^ tlw £ 9 , ^>-r^ 
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[0 0 5 3] fc*5, $iJi^[H]gg2 Oft, E19C^Lfcj: 9 

VB 1 ) M^^K^v : GND 1 ) L, 

-f>y^TAH, TBH<OlEfb[°]Sg 1 OAH, 1 0 BHtt, {U 7 10 
^L*LSg»EI&5 OAH, 5 0 BH t mm C-lft* ^tbTV ^ 
5o fiP^. #SEK)[H]ggl 0 AH, 1 OBHte, 
-Yy^TAH, TBH^Wt^) p f t^^MO S F E 

iI$ixf:PNPh7>y7^T3t, PNPh7>"/ 

/:fifii^R5t PNPh7>"/7^T3©^'X 
S **PJK«ttSft;fcSttSR 6 t, PNPh7>-/7 

ffiKSSR 7<7)BBScS5fPJl^, IE»l[HlK 1 OAH, 1 OBHc^A 20 
»H-t 4 Ji|fllHl82 0rt^NPNh7y^^To 
AH, T oBH(D^ l- ? tHzWMZfcZo 

[0054] t*oT, ✓M'-tM' v^mcomm^ 

1 OAH, 1 OBHt^^TJi, S0WIHISS2 OffiJj<Z)NPN h 
7Vy7^ToAH, T oBH^^7#tffi-efe^btf, PNP 

-f K^-f ;y^TAH, TBH^rffi^-T^ p J-^^/isMO S F 
ET(7)^ h^miuti, ^7yKffiGNDU4o 
T, K*>T y^TAH, TBHte^V^fii^^ 

SI»!HS2 0l(DNPNh7y^^ToAH, T 30 
oBH^^^ffiT&^ff, PNP h7>y^^T3l:^ 
— ^mat^jftttT, PNP h7yy^^T3^t 

1M K^-T TAH, TBH£#f/&-^3 pff^MOS 

( V B 2 ) t/£ot, ~y~-f K*>r y^TAH, TBHfl 

[0 0 5 5] o£ 9 , *HSEfl?aT-H. ffiOSllHlK 2 0 fPJj(Z 
TNPNh7^^ToAH s T oBH?r^"7 L, HZIKjEh] 
£glOAH, 1- OBH<Z)A#ffi£IB&^;h,t£, /^IM 40 
^ yf TAH, TBHSr^-^i"SCi:^T*#, iS?^, ffiiJtfPHI 
SS2 OfpiJMTNPN h7>yX-^T oAH ? T oBH^r^"> 
U SEtbEIKl OAH, 1 0BHOA*SfiS:SJfti-tltf, ^ 
^ INf K*>f y^TAH, TBHS:^7-f--5 * i:^T#^ 0 

[ 0 0 5 6 ]— 7?, n— *M K^-f y^TAL, TBLcOlE 
»0Sgl OAL, 1 OBLMfi, El l iz^Ltz^W 

15 1 ) (Dmm\£}$&m%jB &ivz>* (9 . i?S]iE]g& 1 0 

AL, 1 OBLti. HI tz^L-feSIZBIelKt IHHS* Il F7 

> y-&t>*|!2 h7>y^-^ t LTONPN h 7 > v>' 
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[0057] fSot, ^—^^v^^y^-m^mm^m 

1 OAL, 1 OBLf^lMTte, f&Jifil[Ej&2 OfftlONPN h 
7>y7^ToAL, ToBL^t7tffiTfellff, NPN 

N^v^^ T 2 ^Siffi^SffltJxT, NPNh7> 

y'7-n2^tyl 4 NPNh7>v ? 7^T2^t>t 
Si:, N P N h 7 y y7, -n 2 ^OlfiilR 3 Srfr It 
NPN F7>"^^T 1 i^-<— ^«S£^#ti^$jx§ - t 
^fe, NPNh7V'77nittyL, n— ^ K^. 
>f y ^TAL, TBL^ffi/^-TS nft^MOS F E T<D 
H^lZ^ffl&yvV K«fc (GND 2) tiot, n 
— v--T K*>T ^TAL, TBL^^-^ttflgt^^o 
ffilSPlElSS 2 OftflcONPN h7Vy7^T oAL, ToBL^ 

NPNh7>y^^T2^t7L, 
NPNhyyy7^Tl W7«^/^^f^, □ — y- 
>f K^^yf TAL, TBL^Mt^n^t^/i-MOSF 

EToy— hm-fi^mim^-f >tw\m\± (vb2) 

(9 x y--f K*-f y^TAL, TBLrt^^Jg^ 

[ 0 0 5 8 ] r^<9, *Hlfii?iJ-ett, fUlWlUEg 2 0 flOfc 
TNPNh7Vy^^ToAL, T oBL^^"7 L, WLW)\e\ 
Bgl OAL, 1 0BLcDA7^£MSr1-;hJ:£\ a— 
-T^TAL, TBLSr^-7"t--5r <k^T-#. fflWHH 
S§2 OfPJCTNPN h^V^^^T oAL, T oBL&jr^ 
let&HJSSl OAL, 1 0BLOA^»8SrgElfe"f-nfJ, ^ 
^-4 K^-T ^y^TAL, TbL^^^-T^ t ^t? t 5 0 
[ 0 0 5 9] ^.coj: 5t-«J*$n3t*^16WI<7)Hyy y 
S^IhIKI Of^jo^T, n— K*-f s/^TAL, TBL^r 
^-^-f-5l^^fl % SeiftlUKl OAL, 1 OBLrt(7)NPN h 
77y7^Tl^t7ftli/ioT, D-t-f K^-^s/ 
^TAL, TBL^Mt^nf t^/HV!OSFET<7)^ 
h * y — ^RB^^ NPNF77y7ni^3i/^^« 

^-f^/^TAL, TBLcr)^-7B#iZ, A^t/f K^/f T 
AH, TBH^^-ix^(gi:^oT*>, n-WKMs/fT 
AL, TBL^^->-T5<J: 5>i^<b^<e< , /Wt>f K^^f 
5/ ^ T AH, T BH <D 7f > m lz Rii® jffi ^ SKn 5 ^ Sr ffltH ^ 

[0 0 6 0] '^y-.of K^xf TAH, TBHSr^" 

IEKjIhISSI 0AH ? 1 OBHF^COPNP 

TAH, TBHSrlff^t 5 p f t^^MO S F E TO^ h 
- y — ^mtK PNPF77y7^T3^^u^-x 

^ ^ TAH, TBHcO^-^B#^ % a— f-Y K7^yf TA 
L. TBl^^^^kmt^^Xh. Mf-f K7>{yf TA 
H, Tm^J-^-tZX t&?j:< , -iKf K*>f 

^y ^ T AL, T BLO ^ > P# { Z MiBW.M fcMJtl % CO fc 

[0 0 6 1 ] —77, *HtffiCT<^<t 9 (3, H^Jy^K 
1 0£>§E*bl°JS&l OAH— 1 OBL^SOPSSg 2 0 £ rtS&JtJs: 
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^iCJi, SZftElKl OAH-l 0 BUUJ (DJf^Zs KHS G N 
D2^ SiJfWl£lK2 OfPJjcO^^> KtfiGND 1 tlzM 
&m>tkC&^t^foZ) 0 -tb-C, b7t J; 5 f-, * 
— 1M K^-f 5/ ^TAb TBL^SEtblR]^ 1 OAL, 1 OBL 

tlx, me (b) (c^bTc^^coigfbiHjgg^fiiffi-r^ 

^7>'Kti2GNDl3)^7>'Kt&GND2J;!) 
t>*t < *ofci: tic, o-f>f M-fyf TAL, TBL 

[0 0 6 2 ] b^U *IfiPI^P-t-f K7^7fffl 
^IKlhlUgS 1 OAb 1 OBUCfi, Ml h7>y^^l 
TNPN y=7>i/^# T 1 tC^JD^T. H2 h7^^^ 
H.-C(7)NPNF7>y^^T2«iblx t C^ONP 
Nh7>y7^T2l:j;oT 4 SStl&R 4 Jc&h^mSt 
& hFEfg bfc«SE3rt£*5fcgSR 3 fffltcgfc biitrC £ 
5fctf>, ffi^»R3&TJ c ffi»L*R4colS}?Lffl[S:*(z*:# 

-^T oALS:t>'T oBLCO^->B#iCiZtb[H]Sg 1 OAb 1 OBL 

KtffiGNDl, GND 2 ^«{a^(c J; SSftff SrBftiJi 

[0 0 6 3] ipib, NPN h^>>>^^T 1 Sr^-^i~-5 
<^C^54N P N h 7 V v?^ ^ T 2 IE (o£ 

9iEl*lH]ggl OAb 1 0BL<DA;fr8Bco L^^IIIEV o 
TH) fl, ffiK^R 2^ffifetffi^ r 2, ffiK^R3<7}S4rC 
fE£r 3 tf5t, itfJiEcDO) <£><}; 5 ^#5o ffiot, 

^fMJEV oTHgrBK b"t\ ^yKlfiGNDl, G 

Ee3£§2 OfPJjcONPN h7>*>^^ T oAL, T oBMDjr^ 

TflJPfi^n*^ Cl<^t£6tl§R 4 fi, NPNh7V^ 
■^ToAL ToBL(Dt79#C, NPNh7/y7>^T 

2, T 1 *^-^«8tz-c#ntf J: < , r^Ttfctcti, Jg 
tifcgR 4tZ?SfetfSr 4 Sr. W&(D(4) 5 J; 9 

[0 0 6 4] C<^*S*. *^*£#'J<7yIESi[I]gg 1 0 oAL, 
1 0 oBUz ittff, bt^fitSEEV oTH^ttj^cO(l) it 

Sffiet*R24(7?1gtrLfi r 24^ft?3£cD (2) 5C(CTfflPR$H 
5, El 6 Cb) {c^:bfcSBi&lHlKicJt-<, fiK^R3, 
R 4^ffil7iffi^^:t < LT, *JiWlHl8S2 OCSK^ixtpm 

[0 0 6 5 ) [13 (a) f*, *^ffl£>IE»J[E]S& 
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1 OALiCjo^T, bt^fflffiJEV oTHSr^^i-Sffij/tS 
R2, R 3 §rH5t U ^(DAtitSlZfem&m^mW&W; 
MIT, A*ag«IE£0 V^b«aSSJEVB 2 £~C^fL 

z^tcm^iz^ leaftiHiss 1 oAL^b^s/E^g^iHiKfiijic 

SfcixS«Sft*^]SriE*|p|i: bT, ^<Z>fl|?5K i c Srff-* b 
fcfh3*S*Sr^^-r o Sfc, 0 3 Cb) fi, |g 6 (b) 
iz^kL tz^commiBl^Z^^r, b^-fiMSJEV oTH 
Sr*^-f-^Sfei^R22, R23SrSto:SR 2, R3^C 

ffistffii-ntteu 03 (a) tia^tcmat i c^t-nib 

10 fztm&M&mfr'to tit, c^fh»S*^6fc, * 

H*£0"J<7)igR][H]&& 1 OAUC^Tb^ WiMIIEV oTH&- 
^:£t5S^R2, R3£, [216 (b) ir^b/c^Se 

^R22, R23t, &mcm.mmizt£7£vtim'&izn^ 

<t5it^, b^fc. IKlblllK^^S'JiWlHlSSdJjtc 
[0 0 6 6 ] WJb**PJ^>— lllECTtcoi/^TfftPJbfc 

TAH, TBHiCpft^^MOSFET^b :M 
^"V • 1 0 AH, 1 OBH^c/SWlHjgg 

fc'J ^/f y/i^S-, H6 (a) tc^bfciKtbHIK 

^ffl§fR]«ic1#^-t-^C t icj: 19 , HZS5tH]gg 1 0AH, 10 
BH^A^jift^BaJijcW^ir^or^S <k #fc, ^ ~y--f K 
7.4 ^^TAH. TBH^Th^ffii*^ J; 9 tcfit/fcbfc 
?5 S , ^ct?#^^ ^Jx.tflHftb[E]?S 1 0 AH, 1 OBHCOATt/^ 
ir$«J»[I3SS2 0 b&m^TZm^tmn&ltiV , SJ» 

30 [ugg2 oc«ag^*&^^$tb-r, H7°y ^^ti]sgi ofiy 

©ggl 0(^/^1^ K*-f y^TAH, TBH^^V^tfigir 

IHSl O^bSSE^—^ 2tc^^^— v K7 
^>Ci»t§^ y^^T i^-Y K^^f ^yf?" TAH, TBHic^c 
ffito s »fcixT, ^-f K^-Y 5/^-TAH, TBH/j^^t, 
±l5HlfB^!l^H^y y «1 0 ic 

40 fi, ^^-r^-r -y^m(omW)\B}^i oah, i obh 

Sr. ^<DAJjiffitimi&Wi1&lz&% , y^i^-f K^-f 
y ^TAH, T'BHSr^"7^ffit-T# 5 J; 9 ^ttm 
*b<, -rr^Tc^tCfi, ieUHIK 1 0AH, 1 0BH£r, 12] 
4 ic^-f-jftp < ffi^c-Ttitf J: 1 ^ 

[0 0 6 7] fipt> % [2] 4 IC^:-r*n< , Hyj) 7^[HB 1 

o' &ffif&-tz>'^-y-'( K^-r ^^^coiiititH]^g 1 oa 

H' , 1 OBH 7 Sr % MtY TAH, TBHSrfflf 

ic^^. ^^y^^lf^Y^UM^iitPNP h7 
50 /i/7^T3i, PNPF7>y'7n3(nnu^.^ 
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?y is Vv4 ^k<DmzW^Mz.^^R 5 k. PN 

p h7yy^^T 30^-^ • ^ v-pr^izmmzin?^ 

^ixfclSfitSR 7 = U^tfMgftfcggR 7^1TP 
NP h7>^^T 3C0-<— ^(zKJS^tt. ^Sy^as 
fflWlElK 2 0 £*ilC0^> K7^V (Ifi : GND 
1) dSMCSiv ><-^^A*«fSi: bT*J»(ElBS2 OfflS 
<DNPNh7^?ToAH, T oBHtC^^^n^N P 
Nh7> ^T4^ NPNh7>y^n4 ^-<— 

[0 0 6 8] tfot, rfiQiEBlHlSSl OAH' , 1 OBH 7 
i^^Tte, fflfflJH3K2 OffliJfiQN PN F7>y^no 
AH, ToBH^tVftit^Stf , NPN^7>y7^ 
T4^t7U, PNP h7>y^^T3^t7«lt 

4 9, INf K*-<f s/^TAH, TBH^V^ffii* 
5 0 ^fciS?(^ *J»[h1£&2 0fPil<£>NPN hy y^^T 
o AH, T oBH^2j-7tfe«gt?feixfi, NPNh7>^^ 
T4^t^l^^ot, PNPF7>y'7^T3^t 
>U '^IM' K*-f s/^TAH, TBH^^^fig^ 

[0 0 6 9] o£ 9 . H4tz^Lfc'M'lM' K*>f y 
^cofE»j[H]&gl OAH 7 , 1 OBH 7 ii, Emc^LAdffift 
HISS10AH, 1 OBHdWLT, NPNh7>y^n4 

^i:t9. SBtbHIKl 0 AH' , 1 OBH' ^At^^Wc 
t®Tr&5£§\ Wf^T K^>f TAH, TBH^-^-^^t 

^TAH, TBH^^L-^< 4^co^f»lhLT^5^-efc 

So 

[0 0 7 0] EUKliJo^T, ^-Y i^-f K^-f ^ 

ffi^iElijIIlKl 0AH' , 1 OBH' Slft<Dffij£tem2 k± 
<Ip]«T*&5o ^tt, Z.C0SESblHl?S 1 0AH 7 , 1 0B 
H 7 lit**g3 twIEft^JEaiHJKt-tia U PNP h 
7>y^H3lil3F7>y^^ NPN^^y^ 
■?T4nm4 h7yy'7^ t ffilft^R 5fi3S5ffifeu S 

[ 0 0 7 1 ] tLtz&lz^ ±SS3U£ff!lT*li. H7'!) y v'IeI 
8S1 0*«^i-S^-fi^>f ^TAH, TBH(Cp^ 

t^MOSFETS:&fflLt^, 'Wl^-f K7>( yf 
TAH, TBMck, ni— ^ K^^f f^'l 0AL, 10BL<ir 

n ^ t *^MO S F E T SrttltS : t ^Xf 
£ 0 -tlx, ::<?:> 4§-§\ S5 tr^-fj; p ^t>f K 

^-Tj/^TAH' , TBH' ffl(7)110lSl 0AH" , 1 0B 
H" u— 1M K^-Y -/^^OlEKiIIIieSl 0AL, I 0B 

K^-f y^TAH' , TBH' Sr^-^i"S /c#>iCfl, 'M'lJ- 
K^W ^TAH' , TBH' ^«^c.-T 6 n ^ -V -*/UM O 

5 FETCO^- hlfi^ll7-f ^com&V B 2 J: 9 h 
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0^^^SJISSJEIli^7-f nft^MOSFE 
[0 0 7 2] *LX, H7"y s/ v^IhISS 1 0" &^(D£ o 

(wfflf^Jti-^tf, 1214 Ci^b/cH:/ y v^IhISS i o' km 

4 Y^4 v^Tktf , TBH' Mn-W K^/f T 
10 AL, TBLSr^T^-^^flgir-r^wt^-C^So C 

^/uMOSFETIi, IrI— ^-YXT'tt. pff^wUMO 

[0073] ^ib\ ^ K^-r y^coJESbiEissi 
oah 77 , i obh 7/ &~<dx o^mj^L^m^izn, ^4 

V*4 y=f- TAH 7 , TBH 7 ^IStt^nft^^M 
20 OS F E Tcoy- hf^#JE[E]Sg3 0^^^iS«EE^HlAD 
£;h,5;L t^b* E15fr^:i-iP<, hf^ScOTt^ 
tc, nf t^MOSFET<?)^h • y-^KC, ^ 

#4*— KZ DAH, ZDBH&t^^sJ— KDAH, 
D BH£> tiS »8IUSS Sri3!tt 5 C i: 30^T* b (/ ^ 
[0 0 7 4] r cossiggg^ L-Xli, ^^-f-^ 

-f^i— KW^i-t. fi«^^Xt>J:i\ ^IX, * 

li, i^-f K^-f y^TAL, TBL^rMt^nf 
^MOSFET^^-h • y-7Sl 
30 ^ ^/^TAH, TBH^ffi^t-TS pft^MOS F E T<D 

[mi ] *SIB(7)nf t^MOS F E TC0igK][£]^ 

[[212] mmm<omM)5\P\m»m^ (H^y-r^ 

t^77Xfc5, 
40 [[214] M W K^>f C p f ^r^/UMO S F E 

^©^[21-X-fcSo 
[[2)5] ^4^4 yfCnft^^MOS F E 

T^Pf^^Hyy ^^[Hl^«^JS:^^-t-«^ll] 

[1216 ] SeSS^n^-^^vUMOS F E T coiESblHlKSr 
*^>i-««HKBIt:**>-5o 
1(217] «5fe(7)igfi3(H]Sg^ffi^7tHXy y^SSS^fll 

50 [[218] [21 7 (C^rt TtHXy y >>'[e]SS(C^o^T* i: 5 
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Siiasfc <o mm ^mm-^^mnm-^hho 
[19] mm^mtmm&mt^^y^^mmzm 

1 0 -H^ y 5/ 1 OAH, 1 OBH, 10AL, 
0BL-SEBi[h1K 

2 0 ■--SUapiUSS TAH, TBH-^-f i^-Y K*-Y 
TAL, TBL-D-tY K^-Y^f 
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Tl-NPNh7>^^ (Igl h7>^^) 

T2-NPNh7^y^^ (12 F7>y7^) 

T3-PNPh7>y^^ (13 h7>y7^) 

T4-NPNF7yy7^ (I4h7yy7^) 

1 Rl-etfcg (fglffifct) R2--SEK« («2ffiSi) 

R3-«^ ($3fi!n) (I4ffi) 

R5-fiftS (SS5*ggi;) R6-mm%* (fg6tgfit) 



[mi ] 
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